E3S Web of Conferences 549, 05002 (2024) https://doi.org/10.1051/e3sconf/202454905002
TransSiberia 2024

Automation of production processes in fuel
energy complexes

Marina Kandalova'™

'Russian Biotechnological University, 125080 Moscow, Russian Federation

carried o
Ruby, N
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the programming languages C++, Java, JavaScri
(VisualC#, VisualBasic), etc. Often such applications havi
three-tier client-server architecture. With
enterprise database management system S) acts as a serverystoring
primary technological information in a d

1 Introduction

in modern industries, and it will
only grow further. For the h rical engineering, construction, mechanical
engineering and others, it z [ f the costs, both organizational and material
[1-6].
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e formation of restrictions on the operation of the workshop and the
vurces on individual furnaces for the task of optimal distribution of raw materials

essary to control the slagging mode of the device, adjust the gas dynamic
parameters and make sure that the furnace does not overheat. To assess whether the device
operating normally, first of all, attention should be paid to the recovery processes when
caiculating the rate of heat generation, gas pressure, temperature regime and waste
generation. Monitoring the system's indicators imposes restrictions on the values of these
important indicators.

The interval in which the values of the indicators can be located is chosen, guided by
the specifics of the technology of a particular melting in relation to the design and operating
parameters of the existing equipment.

Gorenje temperature on tuyeres (theory), °C:
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pmin STj (VHF ,VOZ) STmax’ (5)

The ratio of the heat capacities of the charge and gas flows in the upper stage of heat
exchange, units:

mminsm ] (VHF, VOZ’_»)‘;})Smmax’

The indicator of the thermal state of the bottom of the furnace, MJ/t:

Qmin<Qyj (VT VO, X7 )<Qrex,

Degree of balancing, fractions:

Cy(mr o2, <CV®, ®)

The flow rate of the blast from the tu

r. o2

9% Swmax, 9)

The visc ag at diffcrent temperatures, for example, Pasc:

ty of

i <n400;(VTL VO %)<,

limits of slag bases, for example,2=Ca0/Si02, units.:

Brin<By i(V''",VO?, X5)< B

3 Materials and methods

Mathematical models are compiled to determine the relevant indicators. And to process the
available information, information systems are used to calculate the available technical and
economic indicators.
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Modeling processes using software is usually carried out in the programming languages
C++, Java, JavaScript, Python, Ruby, NET (VisualC#, VisualBasic), etc. Often such
applications have a two-level or three-level client-server architecture. With a two-tier
architecture, the enterprise database management system (DBMS) acts as a server, storing
primary technological information in a database (DB).

The process of data processing in such software, as a rule, includes the need for
numerical solutions to problems of mathematical programming, systems of algg

using a standard set of mathematical tools for general-purpose programming la
third-party mathematical libraries, in particular Extreme Optimization and I
Library, have a high license cost. The Fortran programming langu
application software packages such as MathCAD, MATLAB, Mathe
Excel are used for scientific and engineering computing. They h:

software is used.

Fortran is one of the first high-level program
compiler was provided, as a rule, with a large n i ed mathematical
libraries that were improved and worked efficienfly. The dlsad ntage that complicates the
use of the features of the Fortran programmin
libraries, the behavior of which is unpredictable d

The MathCAD mathematical pagka mponent Object Model)
technology when integrated with sOfEwe tools. Working with COM
components requires installing an expe MathCAD on each end computer of
patlbl ty between library versions and low

and technological personnel must meet the

d reliability of the software.

ications can be divided into two large categories: desktop and web. Desktop
applications meet the requirements for functionality, reliability and efficiency. However,
ost often they are developed for a specific hardware and software platform, therefore they
not meet the requirements of accessibility and cross-platform portability. Modern
requirements imply prompt access to information, which is impossible to provide with this
approach.

Desktop applications with the client-server architecture used are divided into "thick"
and "thin" client-dependent functions that run on the client's machine. The architecture of
the "thin" client only allows you to increase the speed of cross-platform software
development, but does not eliminate the task of developing individual products for each
platform.
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Modern desktop applications are developed as universal applications that are compiled
simultaneously for several platforms. However, they do not fully solve the problem of
portability to any platform, be it a smartphone, tablet or laptop.

Another category includes web applications. Web technologies allow you to create
applications with different portability. For example, Rich Internet Application(RIA), using
technologies from ActiveX,AdobeFlash,Java, Silverlight, do not allow you to create cross-
platform and cross-browser. Traditional web applications are accessible from any d

projects. The software being developed is client-server, so the proble
network is not an actual one.The applications being developed a

systems are Windows Forms windowed applications
software platform for both types of applications is

Considering the above, for the development
raw materials and fuel and energy resources in t
framework is selected based on .NETFramewo i ork is designed for the
development of web applications in the
designing software support,
according to which the application can{fe o separate components—application

data, user interface and contro . flexibility of software development
increases, which ultimately 465 \ ion in time for writing program code, testing
and debugging. As alreadyf ani allhn approach with external software is used to
solve complex matherfighi [ - e development of information modeling

determined by the selected development tools.
e integration process of applications developed in the C#
oft Excel and MATLAB.

ffice.Interop library.Excel. The library allows you to perform almost any
erformed manually through the user interface. It includes the ability

connection to Microsoft Excel. To solve the problem, a pre-prepared
file is used, in which the structure of the mathematical model (algorithm for
solving a technological problem) and normative reference data for calculation are
corded.This file is embedded in the software being created and opens in hidden mode
n the user starts the calculation algorithm. After opening, a predefined range of cells is
updated, the calculation process is called, and then its results are read. The call of the
calculation process is implemented by a macro.
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Fig. 2. Mathematical Problem solving algorithm for C# and Microsoft Excel integration.

4 Conclusion

the target function is 100. This limit does not allow you to flexi
with a large number of restrictions.

2. Low speed of solving the problem. Actions with the sp
opening the Microsoft Excel application in the backgrou
the execution of read and write operations is delayed.

3. The Excel process "freezes" on the user's
shutdown of the Microsoft Excel application a
application always leads to the real release of res

4. The need to store the relationship between
cells of the spreadsheet file. In other words, the 1
the implementation of the model in an €
reconfiguration of cell ranges and reco
Excel addressing system by cell addre

ata and the corresponding
t application is related to
¢ to the model often requires
e application. The standard Microsoft

not by its address, but by ad ves the problem only partially.
5. The problem of sq ibili
the Microsoft Exce
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